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(54) COMPOSITION FOR POLISHING AND METHOD OF POLISHING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition for polishing capable of polishing a 
tantalum-containing compound at a high polishing rate and scarcely corroding the copper 
surface after polishing and to provide a method of polishing by which a dishing can be 
suppressed. 

SOLUTION: This composition for polishing comprises an abrasive material oxalic acid an 
ethylenediamine derivative, a benzotriazole derivative and water without containing an oxidizing 
agent. Furthermore, the composition for polishing comprises the abrasive material, oxalic acid, 
ethylenediamine derivative, benzotriazole derivative, water and hydrogen peroxide. The method 
of polishing for forming copper wirings relates to the production of semiconductor devices and 
comprises polishing and removing all the copper film to be removed with the composition for 
polishing containing the hydrogen peroxide as a second polishing step and polishing and 
removing all the barrier film to be removed with the composition for polishing without containing 
the hydrogen peroxide as a third polishing step in the method of polishing comprising completing 
the polishing just prior to reaching the barrier film and leaving a small quantity of the copper film 
in a first polishing step and then polishing the remaining copper film and the barrier film in the 
second and third polishing steps. 
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^Lx^^-t^mm, fe^o-s itinr^^u7 
g2i^©7^y^y^te{sfc/^i:&<s 2«-ea, git 

u ^2^©p^ffliBfiEtiti, mmtmmmtcomo) 
[0056] ^x\ ^mnommii^^MmicM 

U 3WilLT^l^©WlgfflffiJS^ffl 
[0 0 5 7] H(Dl5mc'&Z-l£, 1 fijf&, S3E$J»7 

miznzrctb. m§sp©t-v v yymmn&ts 
ts lzw 7H©ot^*tj-©7V -y w##sn 
So tot, 2! i xa, mzim 

SLT, *!6B^©ifJi^at^^/c, 2«Hl©*fS0f!© 

mmmmimmm.m^m, mm?z> z. 1 1 £ «n 

[0 0 5 8] jgt, *^WOWIg^ffiti, $ l fS0J3i:ig 

m 2 j6ioiifflffl*ft u mtt^mmzmmr 
s 0 x^x\ 3m&, mmtfcm<oM&* j ?tb* mm 
memmmmmtotcm u * u rm^w* l^*. a $ -e 

mmm avantu72 



30 



12001-89747 
14 



* 2Pffl r|g2f§0£j frP>3i 

[0059] -^mmmmmmmm, -stc±fe©& 



sil, figfflSPB-e&gfcj&us 2 ^©lat^ciis 

[0 0 6 0] £43, ^^©ffllifflllfiSc^ JtKWiS 

M&V'Mm t%;2>zttem?%X't>-&h\ 
[0 0 6 1] *mi<o®&Mv®felztiz&ffl%sya<D 

Ssin©fcftiBilfb!kJlE*ip*fc«^ $5t / ^^± N p hh 
imhrmimt Lx&m^mimfeznzo wtk 

[0 0 6 2] 

i-<xmmtemm?z>o a*. *fg0>i«^©M^a^ 

[0 0 6 3] 

fcna-i'^l/i/U* (tbS®«[9 5m2/g) *fflV\ 

i %7k}sjs*ffli/\ imsifeDj ©±i^, j§^fb7j<is 

40 >fi^fcbT3g/L*W*BtCfc:S^Lfeo SW*»i: 
LTtt, X^y^Uy^mcXm^ 1 0 0 0 0 Aj£H 
L7c 6 -Of-S"; 3V^/XA- 7>7^-y ^ U y^T'fiSc 
^L/c^> / ^;l/HM^2 0 0 0 AjjSc^Lfc 6 -fy^'Jn 
y^i/N-, CVDST^ILfr>U7iI (T 

eosi) £ i o o o o k^mLtc6-fyi-yv^y^ 
[0 0 6 4] mmu&zuTi^to 



(I PEC Westechtl) 



(9) 



12001-89747 
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mmmm 

[oo6 5] mm®. *^-*m2tzm> sattfc 

RS-35C (KLA-Tencor ttH) 

^> u fimvmmmm ■■ y£&a.mm&m Lambda 



16 



N i t t a*±fi) 



IC-1000 (Rodel 
1 m i n 
3 0 r p m 
3 0 r pm 

3. 0 p s i (MS 2 1 1 g/cm ! ) 
1 50ml/L 

[0 0 6 6] #^?\ W*«©«BII^XM«)fc¥S«|| 



[0 0 6 7] 



* i« [in 





No. 


i/L 


fit 

mol/L 


mol/L 


mol/L 


A/min 


A/mln 


TE0SWGi*£ 
A/min 




mm 




mm 


mm 

*L 




mm 

fcL 


mm 


mtm 




i 


0 


0.005 


0.003 


0.0008 


30 


5 


0 


0 


0 


0 


© 


© 




2 


5 


0.005 


0.003 


0.0008 


200 


20 


230 


250 


110 


130 


o 


© 




3 


10 


0.005 


0.003 


0.0008 


230 


30 


300 


300 


150 


140 


© 


© 




4 


30 


0.005 


0.003 


0.0008 


300 


30 


390 


400 


190 


200 


© 


© ! 




5 


100 


0.005 


0.003 


o.Dooa 


550 


40 


580 


600 


250 


290 


© 


© 




6 


200 


0.005 


0.003 


o.ooaa 


800 


SO 


840 


900 


390 


460 


© 


© 




7 


250 


0.005 


0.003 


0.0008 


1000 


60 


1010 


1100 


480 


580 


© 


© 




8 


50 


0 


0.003 


0.0008 


50 


40 


10 


10 


40 


50 


© 






9 


50 


0.0005 


0.003 


0.0008 


200 


40 


80 


100 


100 


110 


© 


© 




10 


50 


0.001 


0.003 


0.0008 


400 


40 


180 


210 


130 


140 


© 


© 




11 


50 


0003 


0.003 


0.0008 


550 


40 


400 


470 


160 


170 


© 


© 




12 


50 


0.004 


0.003 


0.0008 


600 


40 


460 


500 


180 


180 


© 


© 




13 


50 


0.006 


0.003 


0.0008 


620 


40 


500 


520 


190 


190 


© 


© 




14 


50 


0 000 


0.003 


0.0008 


580 


40 


510 


520 


200 


200 


© 


© 




15 


50 


0.010 


0.003 


0.0008 


550 


40 


500 


550 


210 


210 


© 


© 




16 


50 


0.015 


0.003 


0.0008 


480 


40 


520 


610 


220 


220 


O 


o 




17 


50 


0.005 


0 


0.0008 


500 


40 


520 


540 


680 


700 


© 


© 




i 18 


50 


0.005 


0.0005 


0.000B 


510 


40 


520 


530 


400 


410 




© 




19 


50 


0.005 


0.001 


0.0008 


500 


50 


500 


540 


290 


310 


© 


© 




20 


50 


0.005 


0.002 


0.0008 


520 


40 


520 


550 


230 


250 


© 


© 




21 


50 


0.005 


0.004 


0.0008 


520 


40 


510 


540 


190 


200 


© 


© 




22 


50 


0.005 


0.005 


0.0008 


510 


50 


520 


530 


180 


200 


© 


© 




23 


50 


0.005 


0.007 


0.0008 


520 


40 


400 


440 


1B0 


180 


o 


o 




24 


50 


0.005 


0.003 


0 


| 3200 


40 


500 


530 


220 


210 


X 


X 




25 


50 


0.005 


0003 


0.0002 


1200 


40 


5 10 


520 


220 


210 


O 


o 




26 


50 


0.005 


0.003 


0.0004 


550 


50 


500 


530 


210 


220 


© 


© 




27 


50 


0.005 


0.003 


00006 


500 


40 


510 


520 


220 


210 


© 


© 




28 


50 


0.005 


0.003 


0.0008 


450 


40 


510 


520 


230 


220 


© 


© 




29 


50 


0.005 


0.003 


0.0012 


420 


50 


510 


530 


220 


220 


© 


© 




30 


50 


0.005 


0.003 


0.0016 


400 


40 


500 


530 


220 


210 


© 


© 




31 


50 


0.0O5 


0.003 


0.0020 


380 


50 


510 


520 


210 


220 


© 


© 




32 


50 


0.005 


0.003 


00030 


350 


40 


500 


520 


220 


220 


© 


© 



[0 0 6 8] g 1 ®16£#»5J6rR>C tmHiTco % 
1\ No. 1 ©9HS#*^£j&:^«£-H\ ^ 

4V\ Sfe, No. 8©->n.^m^SS:V^-a-{±, # 
y£;Wc*tLT, SSJEftW^afi^Stift^o No. 
1 7 ays.^-vy-JT ^yfr^tzx,^ 



50 



No. 2 4©^>v> 'J7V-;l/^-g-$&v^-&tii 

[0 0 6 9] H»J«IS^P.^^O{ffl$* 



1^ 



(10) 
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[0070] mmm2 ■. mzt Lxv^^micnm 

Lfcna^^l/v";* (tmmmi 1 OmVg) 
/U ->a-)ilIIO. 0 0 5mo 1 /L, ^/h'J 

7V-;l/0. 0 0 0 7mo l /L k%£<k ? fc^&^Mi* 



4#P9 2 0 0 1 - 8 9 7 4 7 
18 

Lfco #^T\ ZL^UyzsTZyZmuTZZ-tlc&i 

ICft-ofco Z.<D&J8&%:%&2 pHfcJu {gWl 

7a, *>^;KDWJfF3ifi3Wtt<aa«lHl* t i6 

So 



10 



[0 0 7 
K2] 



1] 



No. 


pH 


A/min 


TalM«S« 
A/min 


TEOS&HB&g 
A/min 




SMbSI 

fey 


»fb« 


*y 


■HUH 
£L 


ttfbtt 

<s&y 




fey 




33 


2 


50G 


40 


520 


540 


680 


700 


o 


o 


34 


3 


510 


40 


520 


530 


400 


410 


© 


© 1 


35 


4 


500 


50 


500 


540 


290 


310 | 


© 


© 


36 


5 


520 


40 


520 


550 


230 


250 


© 


© 


37 


6 


520 


40 


410 


440 


190 


200 


© 


@ 


38 


7 


510 


50 


320 


330 


180 


200 


© 

























[0 0 7 



2] : m.3l€7f;-f&o%:kmwmt%; 

S-M^&OiftgO. 005mol/L, ifp 
y<9M0. 0 0 3mo 1 /L, 1)7* 



«y-;KDMS0. 0 008mo 1 / L <fc ? fcfflJt 

[0 0 7 3] 
[S3] 



No. 


m2/g 


A/min 


A/min 


A/min 


Cufi&tfcisi 


BHbftf 


BHtM 


SHbSJ 

fey 


£L 


Kfb* 

&y 


ttfbftl 

*L 


fey 




39 


30 


1100 


100 


900 


900 


500 


500 


© 


© 


40 


50 


800 


50 


840 


900 


390 


460 


© 


© 


41 


70 


550 


40 


580 


600 


250 


290 


© 


© 


42 


150 


300 


30 


390 


400 


190 


200 


© 


© ! 


43 


300 


230 


30 


300 


300 


150 


140 


© 


© 


44 


500 


200 


20 


230 


250 


110 


too 


© 


© 



[0074] ttfflm&'kz <&&Lrdt&. &*<om 

t»LT9f«afitt**<4S36i«, No. 3 9l±fiffg& 

[0 0 7 5] $114 : immffifis 0 g/LCnn^ 

fflffl^OffifiSctLT. BEB«S5 0g/L, 
©i&SO. 0 0 6mo 1 /U xf-^y^T^^Ojgfi 
0. 00 3mo 1/L, ^>V>iJ7V-;K?)IIO. 



0 0 0 8mo i/L£.&%£5Kmmmmj&wa*m$iL 
[0076] mmum<Dm%*m 4 iz^? B mm$^ 

[0 0 7 7] 
S4] 



(11) 
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20 



No. 




Cu«FJS&J£ 
A/min 


A/min 


TEOSW*ai£ 

A/min 




45 


0.5 


150 


500 


200 


O 


! 46 


1 


250 


450 


200 




47 


3 


500 


430 


200 


© 


48 


to 


1000 


430 


200 




49 


30 


1300 


430 


200 




50 


50 


1300 


450 


200 

















[0078] mmms ■. immtLT, au^p^yv 

t) 1 0 0 g/U WisyO. 1 mo 1 /l, 

MPrXb^XA (SEMATECHi, 9 2 6^x 
/\ 1 5 0 0 0 AOfflUJgjS) ©fflllg|S#£Sfl 13 0 0 
0 AifiiSLfto ^Tf* SISfiWIl ©No. 2 



Co o 7 9] &*s, HnoWefeTEWe^ft-efTo 

/Co 



A VANT I 4 
I C- 1 0 0 0 
3 0 r pm 
3 0 r pm 
3. 0 p s i 
1 50ml/L 



7 2 ( I P E C We s 
(R o d e 1 N i t t 



tech ttfi) 
a TO 



[0 0 8 0] 2W~C\ -fey^-^-y7 p i|i|5 0m©l?Saii 
g(i©TV7^y^^077Y7- (KLA-Tenc 
ort P-2) fcffil/^SISLfco *<DISS, x-f-y-> 

yyw&z 5 oATSofto 

[0 0 8 1] JtSeH 1 : HffiiflJ 5 fcHttfc, 1 SffflOffi 
MO*Ka5»*tt 1 3 0 0 0 AWJgPtSLfc 0 #V>T% 30 

Mli 1 4 0 0 ATfeofco 
[00 8 2] Jt8H59 2 : 5 Tffl^fc fe© £ |W| t 1 



^>^*SJ^Lfe*S*, >y 2 2 0 0 AT 

[0 0 8 3] 

yz)i^t&M*$is¥mm&wmmicm2, cmpi 

tit 3 5BIWb*il6«* J5*fc flPJWS^-T ScttJ; 



Sift© 1 



F *-2*(##) 3C058 AA07 CB02 CB10 DA02 DA12 
DA17 



